Abstract In a sample of HIV-positive African-American men who have sex with men (MSM), we examined neighborhood factors that may contextualize perceived discrimination from three intersecting stigmatized characteristics: race, HIV status, and sexual orientation. HIVpositive African-American MSM (N = 162, mean age = 44, SD = 8) provided information on neighborhood-related stressors and discrimination experiences related to being Black, HIV-positive, or perceived as gay. Residential ZIP codes and US Census data were used to determine neighborhood poverty rates. Regressions, controlling for socio-demographics, indicated that (1) higher neighborhood poverty was significantly related to more frequent experiences with hate crimes (Gay-related: b = 1.15, SE = .43, p \ .008); and (2) higher neighborhood-related stressors were significantly related to more frequent discrimination (Black-related: b = .91, SE = .28, p = .001; gay-related: b = .71, SE = .29, p = .01; and HIV-related: b = .65, SE = .28, p = .02) and hate crimes (Gay-related: b = .48, SE = .13, p = .001; and Black-related: b = .28, SE = .14, p = .04). For HIV-positive African-American MSM, higher neighborhood poverty and related stressors are associated with experiencing more discrimination and hate crimes. Interventions for this group should promote individual-and neighborhood-level socioeconomic empowerment and stigma reduction.
Introduction
African-American men in the United States represent the largest portion of all new HIV diagnoses among men and women in comparison to other racial/ethnic groups [1] . Male-male sex is the primary route of HIV transmission, and African-American men who have sex with men (MSM) are at the highest risk for HIV acquisition compared to both White MSM and other racial/ethnic minority MSM [1] . In addition, African-American MSM who are HIV-positive have higher rates of HIV medication (antiretroviral therapy or ART) nonadherence and viral ART failure (when ART fails to suppress viral load) than Whites MSM [2] . Research suggests that sociocultural and environmental factors, such as discrimination, violence, and poverty [3] [4] [5] [6] may contribute to the sexual risk behavior of African-Americans, as well as the health disparities experienced by AfricanAmerican MSM in comparison to MSM of other racial/ethnic groups. African-American MSM stand at the crossroads of multiple identities-race, gender, and sexual orientation-and, also, are exposed to macro-level social inequities such as neighborhood-related stressors and poverty.
Theories of intersectionality [7] describes how such cooccurring social identities (e.g., race, gender, sexual orientation) are experienced as interlocking (e.g. ''Black man'' vs. ''Black'' and ''man'') at the individual level, and reflect larger social inequities and oppression at the macro-level (e.g., racism, heterosexism, poverty). Intersectionality theory holds that these identities and inequities exist together, and that a deeper understanding of societal issues and marginalized populations can be obtained by moving beyond examining each identity in isolation. From an intersectionality perspective, there is significant value added by examining intersecting identities in conjunction with social inequities compared to examining identities without taking into consideration social context and inequities [7, 8] .
HIV-positive African-American MSM are subjected to discrimination, stigma, and hate crimes related to their multiple identities-racial identity, HIV status, and sexual orientation-each of which are associated with worse health outcomes for this group. For example, research on a convenience sample of HIV-positive African-American MSM found high frequencies of all three types of discrimination experiences (race/ethnicity, 40 %; HIV status, 38 %; and sexual orientation, 33 %) and, further, that greater perceived discrimination was significantly related to lower HIV medication adherence over 6 months, greater AIDS symptoms, lower likelihood of having an undetectable viral load, and higher likelihood of having visited a hospital emergency department [4, 9] . A recent study of HIV-positive African-American and Latino MSM found that perceived HIV stigma and sexual minority stigma (in terms of internalized stigma, as well as perceived discrimination events) were significantly associated with depression [10] and, among HIV-positive men and women, HIV stigma was linked to greater HIV-related symptoms and HIV medication nonadherence [11] . Similarly, reports of sexual orientation-related hate crimes have been associated with depression, posttraumatic stress disorder (PTSD), and anxiety among gay men and lesbians [12, 13] .
HIV-positive African-American MSM experience discrimination and stigma within a greater system of structural oppression and inequity at the macro-level [14] [15] [16] . Structural inequities are visible in neighborhood characteristics, such as quality housing [17] , access to employment and adequate wages [18] , availability of good schools [19] , crime [20] , and poverty [14] . HIV-positive AfricanAmerican MSM often reside within disenfranchised neighborhoods with high poverty [15, 21, 22] and significant neighborhood-related stressors [23] (e.g., negative neighborhood conditions such as vandalism and litter). A qualitative study [24] highlighted that Black MSM's lives are impacted by unemployment, racial discrimination, police surveillance/harassment, and incarceration. These researchers [25] also noted additional themes in the lives of Black MSM, including environmental stress (i.e. ''The stress of the streets'').
Literature on neighborhood characteristics and discrimination echoes the importance of examining neighborhood level variables as a context for discrimination. Dailey et al. [26] found that, for African-American women, residing in socioeconomically disadvantaged neighborhoods and having 12 years or less of education were associated with fewer reports of racial discrimination, which may be a consequence of fewer opportunities to interact with non-African Americans in their communities. Similarly, Crawford et al. [27] found that experiencing less drug use-related discrimination was associated with neighborhoods (where participants spent most of their time) with a higher proportion of Black residents. This small body of literature suggests that neighborhood factors may be associated with both lower and higher levels of discrimination.
In addition to the socio-demographic composition of the neighborhood, neighborhood-related stressors (e.g. litter, vandalism) and poverty may also relate to discrimination among HIV-positive African-American MSM. Neighborhoods with higher poverty and crime may be patrolled more frequently by police officers, who may racially profile and harass African-American men and could further discriminate if an individual's sexual orientation or HIV status are revealed during the course of the interaction or while in police custody [24, 28] .
In sum, prior research suggests that HIV-positive African-American MSM are negatively impacted by neighborhood-related stressors and poverty at the macro-level, which may set the stage for discrimination and hate crimes related to three intersecting, targeted identities at the individual level. However, no research exists examining how neighborhood factors-such as poverty and neighborhood-related stressors-relate to perceived discrimination among HIV-positive African-American MSM. Thus, in the present study, we examined neighborhood factors that may be associated with perceived chronic discrimination, as well as instances of discrimination-related violence (i.e., hate crimes), in a sample of HIV-positive African-American MSM living in Los Angeles, CA. Greater understanding of these associations may have important implications for public health and communitylevel interventions to reduce the stigma faced by HIVpositive African-American MSM.
Methods
In our sample of HIV-positive African-American MSM recruited from Los Angeles, CA, we examined the associations between poverty and neighborhood related stressors with perceived discrimination and hate crimes based on race, sexual orientation, and HIV status. Given that the existing literature suggests that neighborhood factors may be associated with both lower and higher levels of discrimination, we explored whether, and in what ways, poverty and neighborhood-related stressors were significantly associated with higher perceived discrimination and hate crimes.
The sample consisted of 214 HIV-positive AfricanAmerican men recruited by staff who handed out and posted fliers advertising a study of ''HIV treatment, attitudes, and behaviors'' at HIV medical clinics and community social service agencies in Los Angeles, CA, from January 2007 through February 2009. Potential participants were phone screened to determine if they met the five inclusion criteria: (1) age 18 years or older; (2) Black/ African-American racial/ethnic identity; (3) self-identification as male; (4) HIV-positive serostatus; and (5) prescribed ART. This study was approved by the institutional review boards at RAND Corporation and Charles Drew University of Medicine and Science, and the study data were protected by a federal Certificate of Confidentiality issued by the National Institutes of Health. All participants provided informed consent and received a $30 honorarium. At the study visit, participants provided data [via an audio computer assisted interview (ACASI)] on socio-demographic variables, perceived discrimination, neighborhoodrelated stressors, and residential ZIP codes.
Measures

Perceived Discrimination
The 30-item Multiple Discrimination Scale (MDS) [9, 13] was used to capture perceived discrimination in the past year based on African-American/Black race/ethnicity (MDS-Black), HIV-serostatus (MDS-HIV), and sexual orientation (MDS-Gay). Participants were asked to respond ''yes'' or ''no'' to questions about whether they experienced any of 10 different discriminations events including interpersonal discrimination, institutional discrimination, or violence. Sample items include, ''In the past year, were you denied a job or did you lose a job because you are Black/ African-American?'' (tapping racial discrimination), ''In the past year, were you ignored, excluded, or avoided by people close to you because someone knew or suspected that you are HIV-positive?'' (tapping HIV-related discrimination), and ''In the past year, did someone insult or make fun of you because someone thought you were gay?'' (tapping gay-related discrimination). Parallel items were used for each subscale (10 items each, summed separately, possible score range 0-10), which have shown good reliability [13] and construct validity (associated with mental health symptoms, AIDS symptoms, and HIV medication nonadherence) in prior samples [4, 9, 13 ]. Cronbach's alpha for the subscales were .91 (Black-related), .86 (HIVrelated), and .85 (gay-related).
Hate Crimes
Based on adaption of selected items from a published AntiGay Violence and Victimization scale [12] , 12 questions were used to capture hate crimes experienced within the past year. Although the measure was originally developed specifically for gay-related victimization, we took four of the questions and created parallel items to assess hate crimes related to African-American/Black race/ethnicity, HIV-positive serostatus, and gay sexual orientation. Questions asked about police harassment (e.g., ''During the past year, were you harassed by police because you are Black or African-American?''), physical attack (e.g., ''During the past year, were you hit, beaten, or physically attacked because someone thought you were gay?''), property damage (e.g., ''During the past year, was your personal property damaged or destroyed because you have HIV?''), and sexual assault (''During the past year, were you raped or sexually assaulted because you are Black or African-American?''), with response options 0 = no, 1 = yes. The four questions for each victimization type were summed separately (possible score range 0-4). Cronbach's alpha coefficients were .57 (Black-related), .80 (HIV-related), and .77 (gay-related).
Poverty
Participants' residential ZIP codes and US Census data were used to determine neighborhood poverty rates. Residential ZIP codes were geocoded and linked to census tracts. Prior research studies have utilized census tract poverty levels and have found significant associations with health outcomes [29, 30] . We used the US Census Bureau to download poverty data (i.e., number of residents living in poverty) for each participant's census tract. For poverty rates, we used 5-year averages (2006-2010) from the US Census Bureau's American Community Survey (ACS); because the ACS samples a fraction of residents and some tracts have sparse data, 5-year averages were used. Poverty rates (i.e., proportion of people in poverty) were derived by dividing the number of residents living in poverty in the neighborhood by the total number of residents in the neighborhood.
Neighborhood-Related Stressors
Participants reported information on seven perceived neighborhood-related stressors (vandalism, litter, burglary, vacant housing, people selling drugs, people getting robbed on the street, groups of teenagers hanging out on the street). For each stressor, response options included ''not a problem,'' ''somewhat of a problem,'' or ''a big problem.'' Items were adapted from two existing validated scales [31, 32] . Participants' responses to the seven items were averaged and possible total average scores ranged from 0 to 2. Cronbach's alpha in the present study was .90.
Socio-Demographic Characteristics
On a self-report measure, participants provided information on their age (derived from date of birth), education level (dichotomized into \ high school diploma vs. [ high school diploma), annual household income (dichotomized into \ $5000 vs. [ $5000), employment (dichotomized into two groups of employed full/part-time vs. other), sexual orientation [dichotomized into heterosexual vs. other (i.e., bisexual, gay/same-gender loving, something else, not sure or in transition, or don't know)], and housing status dichotomized into stable (rent or own apartment or home; subsidized housing) or unstable (residential treatment facility, temporary/transitional housing, living rentfree with relative/friend, homeless). Men were also asked whether they had ever had sex (oral or anal) with another man in their lifetime; affirmative responses were taken to indicate MSM status for the purpose of this analysis.
Statistical Analyses
We used SAS version 9.3 to conduct all analyses. We first generated descriptive statistics for socio-demographics, neighborhood factors, and perceived discrimination and hate crime experiences, and computed Pearson correlations to assess bivariate relations between poverty and neighborhood-related stressors and between the types of perceived discriminations and hate crimes. Multivariate linear regressions controlling for age, education, employment status, housing situation, and income were run with poverty and neighborhood-related stressors as predictors and perceived discrimination and hate crime experiences as outcomes.
Results
Of the total sample of 214 African-American HIV-positive men, 192 provided residential ZIP code data. A total of 162 of the 192 men identified as MSM (i.e., ever having sex with men) and, thus, comprise our analytic sample. Among those 162 men, the average age was 43.7 (SD = 8.2); 38 % earned an annual income below $5000; 84 % were unemployed; and 21 % had less education than a high school diploma (see Table 1 ). In our sample of MSM, 67 % identified as gay/same-gender loving and 18 % as bisexual. The majority of participants reported stable housing situations (44 % rented or owned their apartment or home; 12 % lived in subsidized housing) and 43 % reported unstable housing. Frequencies of perceived discrimination and hate crimes were low and participants indicated moderate to high rates of poverty and neighborhood-related stressors (see Table 1 ).
As shown in Tables 2 and 3 , results of the multivariate linear regressions showed that higher neighborhood poverty was significantly related to more frequent experiences with gay-related hate crimes (b = 1.15, SE = .43, p = .008). Across all three identities, higher perceived neighborhood-related stressors were significantly related to more frequent perceived discrimination events (Black-related: b = .91, SE = .28, p = .001; gay-related: b = .71, SE = .29, p = .01; and HIV-related: b = .65, SE = .28, p = .02) and hate crimes (gay-related: b = .48, SE = .13, p \ .001; and Black-related: b = .28, SE = .14, p \ .05).
Neighborhood-related stressors were not significantly related to HIV-related hate crimes. In addition, poverty was not significantly associated with Black-or HIV-related hate crimes nor associated with Black-, HIV-, or gay-related perceived discrimination.
Discussion
Among HIV-positive African-American MSM residing in Los Angeles, CA, we found that neighborhood-related stressors were significantly associated with perceived discrimination and hate crime experiences related to the men's HIV-positive status, Black racial identity, and gay identity (or perceptions thereof). Also, neighborhood poverty was associated with gay-related hate crimes. To our knowledge, this is the first study to report associations between neighborhood-related stressors and poverty with perceived discrimination and hate crimes, and results are notable given that HIV-positive African-American MSM often live in neighborhoods with high poverty rates and neighborhood-related stressors [11] [12] [13] [14] . Our results also suggest that neighborhood-related stressors, poverty, and discrimination are facets of oppression that occur together and, thus, need to be addressed systemically across levels by policies, programs, and interventions.
Prior research has found significant associations between (a) discrimination and negative mental and physical health outcomes and behaviors, including mental health symptoms (e.g., PTSD and depression) [10, 12] , AIDS symptoms, and HIV medication nonadherence [4, 11] , and (b) poverty and environmental stressors with mental health [33, 34, 35] and physical health [30, 36, 37] . Our study extends this prior work by emphasizing that perceived discrimination and hate crimes are important factors to include in discussions about environmental factors and poor health. Some previous findings, published by Dailey and colleagues [26] , detail an inverse association between disadvantaged neighborhoods and racial discrimination among 1249 African-American women. These findings were not replicated in our sample, that is, we found no association between poverty and racial discrimination in our sample of African-American MSM, perhaps due to our smaller sample size compared to this prior research study.
Poverty was associated with gay-related hate crime experiences, but not Black-or HIV-related hate crimes. High poverty environments may have a larger concentration of African-American persons, which contributes to high levels of residential racial segregation [38] . People who reside in segregated communities may be less likely to interact with individuals of different races (especially in their social circles) and, thus, may be more likely to experience hate crimes unrelated to race, such as gay-related hate crimes. Further, although high levels of homophobia have been reported in African-American communities, this is not necessarily unique in comparison to other racial communities in the U.S [39, 40] . In a large sample (7000 Blacks and 43,000 Whites), Lewis [39] found that African Americans reported greater disapproval of homosexuality than Whites, but African- The sample size was n = 162
Americans were more likely to support laws prohibiting antigay discrimination than Whites perhaps due to their historical experience with legally sanctioned discrimination based on race. Neighborhood-related stressors were significantly associated with higher Black-and gay-related discrimination and hate crimes, as well as HIV-related discrimination, but not HIV-related hate crimes. Neighborhoods with higher crime may be patrolled more frequently by police officers, who may racially profile and harass African-American individuals [28] . In addition, HIV status is the most concealable of the three identities (known primarily through disclosure) [41] because race is usually perceived based on appearance (although not always accurately) [42, 43] and sexual orientation can be known by partners, and may be assumed by others either by viewing interactions between partners or by observing other gender nonconforming behaviors [44] . The higher visibility of race and sexual orientation compared to HIV status may, in part, explain the significant associations between environmental stressors with gay-related and Black-related hate crimes, but not with HIV-related hate crimes. Future research is needed to improve our understanding regarding inconsistent associations between environmental stressors and hate crimes.
Implications
Additional research with larger samples is needed to assess the mechanisms through which poverty and environmental stressors relate to discrimination and hate crime experiences among HIV-positive African-American MSM. Understanding the pathways by which neighborhood level factors are linked to discrimination and hate crimes could provide insights about how better to address these issues to reduce the frequency of their occurrence or to ameliorate their impact. More sophisticated research designs or analyses could also examine the geo-spatial (incorporates geographical and spatial features) associations among neighborhood factors and discrimination experiences. Geospatial analyses can incorporate aspects of the adjacent neighborhoods (and their features, such as poverty rates) to participant's neighborhoods, to improve our understanding of whether the characteristics of adjacent neighborhoods relate to participant's discrimination experiences. For example, in racially segregated cities, individuals may reside in a majority African-American community with high poverty that borders a community that is middle-to upper-class and majority White. Thus, their racial discrimination experiences might be low within the confines The sample size was n = 162 J Community Health (2016) 41:574-583 579 of their own community (consistent with findings by Dailey et al. [26] ), but high when they interact with members of the neighboring community. Future studies are also needed to look at potential moderators, mediators, and protective factors of the relationships between poverty/neighborhoodrelated stressors and discrimination/hate crimes, and to examine these associations in other geographic regions' cities as well as whether similar patterns emerge for more suburban/rural areas. To inform future individual-level interventions, qualitative research with African-American MSM with HIV might help us to (a) understand the complex ways in which different neighborhood contexts (both inside and outside their own neighborhood) may be linked to discrimination experiences related to their intersecting identities; and (b) to learn about strategies that might be used to cope effectively with discrimination and neighborhood inequalities. To address macro-level community factors, intervention efforts are needed to reduce structural inequalities such as neighborhood poverty and stressors, and decrease structural discrimination (such as discrimination from law enforcement). Efforts at the community/neighborhood level can address structural inequalities (i.e., poverty, environmental stressors, unemployment), discrimination, and hate crimes. Programs (e.g., job creation and access to affordable housing) that promote individual-and community-level socioeconomic empowerment may help to alleviate some structural inequalities. Discrimination and hate crimes may be perpetrated by a wide variety of individuals, including members of communities where African-American MSM reside, individuals outside the communities, providers working in the communities, and institutions such as law enforcement and employers. Thus, interventions should be designed to decrease discrimination and hate crimes across domains. Interventions may include enforcement of discrimination statutes when crimes are committed, holding law enforcement officials accountable when they engage in discriminatory practices, and creating/delivering mandatory and recurring training programs on discrimination for providers and employers. Sustainable changes at the institutional and structural level could take generations to occur and, ideally, the target of intervention and prevention efforts should be individuals and systems engaging in discriminatory practices. However, in the meantime, interventions also are needed for HIV-positive African-American MSM themselves, to (a) enhance coping strategies to deal with The sample size was n = 162 discrimination and hate crimes and (b) provide case management and resources to obtain employment, a stable income, and housing.
Limitations
As with any individual study, there are several limitations to our methods and findings. This study is a cross-sectional design that prevents the ability to draw causal conclusions.
In addition, our sample of HIV-positive African-American MSM was based in the Los Angeles, CA, area, which may limit the generalizability of our findings to other geographical locations. The Cronbach's alpha for the Blackrelated hate crimes subscale was relatively low (alpha = .57) but, given that the scale was a broad list of distinct hate crime experiences, it is not concerning that the list of experiences would not be highly correlated (e.g., someone who experienced police harassment due to race may not have experienced rape as a result of race). Further, while we examined how neighborhood factors and perceived discrimination/hate crimes were related, discrimination or hate crime events may have occurred outside of the participant's community and, therefore, may reflect how HIV-positive African-American MSM coming from poor neighborhoods are disenfranchised in the larger societal context. The noted findings between neighborhood factors and discrimination/hate crimes might reflect cooccurring structural disadvantages faced by AfricanAmerican MSM with HIV and does not imply that neighborhood factors cause discrimination for this group. Also, the US Census data collection and estimates (used to derive poverty rates) have methodological weaknesses, including undercounting of ethnic minorities, the absence of individual-level data (e.g., household size), sampling error linked to data being gathered from a proportion of the US population instead of the entire population, and the potential double counting of some households who receive and complete more than one census form [45, 46] . In addition, zip codes were utilized to capture neighborhood poverty and some may correspond to very large areas with both high-and low-income neighborhoods. Reports of perceived discrimination and hate crimes were low in our overall sample, although hate crimes and more overt forms of discrimination (as assessed by the MDS) can be expected to be lower frequency than daily microaggressions (i.e., exchanges that send demeaning messages to individuals based on their group membership) [47] . Finally, the literature is divided on how best to capture intersectionality quantitatively, and our approach of capturing perceived discrimination among African-American MSM with HIV by using parallel measures for three identities differed from another approach that may have used one quantitative measure to assess discrimination across all three identities together [48, 49] . However, a psychometrically valid measure assessing discrimination across all three identities together (Black-, HIV-, and gay-related) is not available in the published literature. We also advance that the process, inquiry, and focus on multiple identities is an important aspect of doing intersectionality research, irrespective of the particular method that is utilized [50] .
Conclusions
Our study reports novel findings for a sample of HIVpositive African-American MSM recruited at HIV medical clinics and community social service agencies in Los Angeles, CA, showing that neighborhood factors were associated with more experiences of perceived discrimination and hate crimes related to HIV status, AfricanAfrican ethnicity/race, and being perceived as gay. Thus, programs, policies, and interventions need to address neighborhood-related stressors, poverty, and discrimination among HIV-positive African-American MSM.
Our study also provides important implications for future research that can build on the foundation of our knowledge in this area and inform prevention and intervention efforts at the community level, such as the enforcement of anti-discrimination policies and laws, and interventions at the individual level to increase adaptive strategies to cope with discrimination and other forms of oppression.
